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ABSTRACT: 

PROBLEM TO BE SOLVED: To provide a signal transmission circuit 
that can attain a long signal transmission distance and reduce the 
delay of signal and power consumption. 

SOLUTION: The signal transmission circuit comprises a driver 
circuit that converts a level signal into a differential signal, an 
equalizer circuit that makes an output of the driver circuit flat, a 
receiver circuit that converts the differential signal into a level 
signal, and an intermediate amplifier circuit that is connected 
between the driver circuit and the receiver circuit, and the 
intermediate amplifier circuit amplifies the differential signal 
outputted from the driver circuit through its positive feedback and 
transmits the amplified signal to the receiver circuit. 

COPYRIGHT: (C)2003,JPO 



12/22/05, EAST Version: 2.0.1.4 



(19)B*B#fFJt (J P) (12) & §f| jjgp $g (A) 



#182003-8427 
(P2003-8427A) 
(43)&BB ¥A15*1A10B (2003. 1.10) 



(51)IntCl.' 

H0 3K 19/0175 

G0 6F 3/00 

H 0 3 F 1/34 



F I 

G 0 6 F 3/00 

H 0 3 F 1/34 

H0 3K 19/00 



H 5 J 0 5 6 
N 5 J 0 9 0 



1 0 1 J 
101M 

?Mf# # Bt#e©»2 OL (£11H) 



(21)HiH»^ 


&82002- 102796( P2002- 102796) 


(7DWSA 


390020248 


(62)^H©S^ 


«#H¥3-3341210^iiJ 






(22) (USB 


¥J«3^11^22B (1991. 11.22) 










(72)38W# 
























(74)ft8!A 


100094053 








m-t &m 











(54) mwozm Gn&mm 



(57) 
4. 




(2) 



WBJ20 03-84 27 



1 

imsm i ] mm^t a *-?Mtnt £a* l , jl 

fcJJE-ttOJftfjflH^W A yV-yyxW&t-fh 
-blB-tt<ofM* fcBtetfttECTiBft-*-* a 5 A if 

fc*>*>*-f vf-HI»k**t-*+ia*||«|!I»i:, 

mm 1 £iaaofi^stiiis&. 

[0001] 
[0002] 

[*£*?»] fs£#. fflJBnS^fcl/Cli, TTLo 
V >y ? j&J^tC* -3 £*\ S£^ TTLay'7 ? fcftb 
■i>t>tf)i: LT, CMOSny 7 ^*5±SC : 5:OooJ) 
I.. *»*»4CMOSnv ! 'y^tett, WCMOSDy'7 
? (f-yW Xtfjft 2 0mm Te}f®®$E3#ift 8 0 
ns) , KJtCMOSoy>y? ( Rf- >y 7^A XCfiS* 
jUMB^I^ 15ns), fri^jgC MO SDy.y? (ft 

f-v7^--f X"ce«i»*Bi*»*&8 n s ) mrvrty 

W84ns) 



[000 3] i.I*>T\ flaW)LS I f-'/7'|*]OCMO 
SDi;>y^li|ggfflSr B lOfi-ffSi[nlKi: LTIi, >fy^ 

zcom&vm^KmmfficDmk l-col 010 

-01 3l,Z7F.th<r>tffoh. m\Q\tA >rt-?5 2£ 
fflkvfc K ? A A'EIK 5 0 b A 5 3 fcfflivfc 

-A'(niP*5 1 1 $-@^2 OOT^itL, K7 4><EK5 
0*»4>IB»2 0 0t^L"Cl'^-A|g»5 l^ft^Srfi 
JSU vvbP*. OfcffiHLT^*. 01 1 

io ~0i 3-eii, fi-t^3iisii*^<^otieii2o o<o 

«HStS, ^fi^J:'9B$^ (RC) 9. 

tXA 4 ((HI 1 ) , AVrt—955. 56 

(01 2) &{PfyA-?5 7-5 9 (013) £*h. 

m k ^"(gss 5 o t u v-y^mfs 5 1 1 n^zmn 

>vW 5 4 - 5 9it^ii^ti^mWK»t LX 
[0004] 01 4lift<7)0 10-01 3(CS^tfl63|«0 

sfflv^v»i«oc (01 oom-^Eatii^iRFtt^ 

li, LS If--yT|*|C9l&|&ft£20xl 00 
Ojum (2 cm) -Oft 1 . 0 5mW(7)ffiB€^(C^|>. 

1£-%m-A?)l'?A Ali60ns s li^^g<i 
0. 2 5FF/l/im s EWiaSliO. lfl/sqr. 

2 c ( a 1 1 (ommsmmmm®**??? 

7) ffi^ft$20xl OOO^mT^l . 1 mWcO 

30 mmmMz* % ■trati^nt tr^f y^-^ 55,5 

6£JBvvfciMi3C (01 2W^t-tfsa[l]S&c7)!tttt^ 
t/77) fi, Kl^§20xl 000/im-C-^l . 1 

5 7~5 9S:fflV>fc«K4C ( 0 1 3 tfOfl-f-gM&O 
^tt$:^-r^57) (i, E«*$20x 1 OOOjumT 
ttl. 2mW«i«W*fc**. ■«r*>'fes «awfif 
fiStHHTIi, Stftft««R 1 2 c mWi # . ISIS2 0 0 

(010-13) comiz^mm^t lx<?>a 

40 2j#£<3:>?. Hio«o+BPiB»i:LT<0'fyvW 

^,010 nm-ttsmRTitffittttim 1 . o 5 m 

WTft4<0fc«L, 01 3<0ft^€itiai»"C«i«««* 

*u . 2mw^tiJirra. 

[ 0 0 0 5 ] 0 1 5(4iaji<7)ft§ imnmmiz <r> 

n$*7F.-tMX'h ] 0 . 01 0HH3«y4al/-y 3 

yfe%zm-r. znmi 5iz&^x. mmt^mx. m 

50 l*I^aBHSg^7!)«2 0x 1 OOOxtm (2cm) 0)b$^ 



3 

^mm^iistizvj y^-tzm^z^moc (0 

5. 5 ns. Wfflf&iLT4>A-?5 4£fflltf: 

&mc (01 im^mm<r>tmzm?y7) 
x-mmmms n s . tHSPMBSfc um 5 

5, 5 6&JflUfcftK3C (01 2*>H-§£SilIIR*)1f 
5 9 £ffl vvt ifldt 4 C ( 01 3 0>m#£jSaB<o8tt£ 

mmmmm-it. sii«tfHt2cntf>fc& s £*2o 

0 (010-13) OfflfcWflPWHHtfc LT4 

54-59 * jikwrsm- 6« t\ jBpmbjwb< * o , 

01 om^mmskm\ sm^mmtz tt® 

Uri*. EaiOw+IBHMHIkL'C^-f^Ww* 
v V8#fi51EIB"?lijBE*<» 5 . 5 n s Th h <n W L 

T01 3^4>raii1iSt LTtfHy;W£3fflH8RL 

m< not fc+EWMask i/c*w yj^m. 
ran****. u>t. *mmm&kixa'(y^-?co 

fiattfD3I8EortLhfc:li|iJI8*«* 6 . 

[0006] 01 6t0i nuyrt-fmnzm^tz 
^m®McDa ; ffc&)®miz^'fi><7)X'hz> witt. 

NIKKEI MICRODEVICES , July . 1991. PP8 7-8 
8, ^fcf4. r Circuit techniques For a wide word 
I/O Path 6 4 Meg DRAM. K. Komatsuzaki . et. al. VL 

5 I symposium 1991.pp133-134)„016 
mt^GMEWiVlt* H 94 6 0 k I/^ei 
B6H1, :ryf-+-$>0B6 2$rtLTfiras*iTv* 

4. K?-fA|S|B60U:CMOS'f WW6 3, 6 
4. mmmcOpBMOShyy'JX? (&T. pMOS 
TfcV^3)65. 6 7. Ullfflff)n$MOS h^y^'X 
* (1TF. nMOSTtV^o ) 66, 6 8ipt>%&. A 
iMrflNti. jyrt-?6 3£OA^aVnMOST6 

8<oy-htaasn. >r^W6 3<oai*iipMo 

ST6 5<3**-M;:SR$*i.TV*S. A^JSHFINfcEp 
jD§^mffi* { pMOST6 5CO^-*-h5.lXnMOST 

6 8<7)^- b lztti?ixy-bH&k ixmztiz . 

RKWJ*?N - I Nli, -fWW6 4«WJ 
2WfnMOST6 6<oy-hfc!feKS*i, -f>vW6 
4 «0J±5?]iipMO S T 6 7 h teftttSivC^* , 
KIEA^lSig^N- I NfcEBto3*lfc«E#pMOST6 

7 0>y- h&t>* n M O S T 6 6 r- fcJfcM'ih.y- 
MtEEi: 1/Cfflfl03*i4. 

[0007] pMOST65«HWytnM 
OST6 6<0Hl/-f y#«MS^ m^h^y^A? 



(3) #112 0 0 3-84 2 7 

4 

ttjWWS3*Ufc£fc:, pMOST6 7«KM>ten 
MOST68OKW yjWB8R3#i, »2<*>h5Vi>* 

[0 0 08] l^-ABK6 1li» nMOST7 
1, 72. PMOST73-76, CMOS4 yrt—9 
7 7&tf7 8j&»£$:9. nMOST71. 72k P MO 
ST7 3~7 6#?nx#-yTU:y^£ivo^„ & 
CMOSJy;-\—77 7cr)Al)Mli. nMOST7 

2»y-^ P MosT7 Any-Yiz&msti. C 

10 MOS^y^*-^7 8WA*liI{4s nMOST7 10>y 
-^&I/pMOST7 5<oy-hte»RSilT^&. ± 
IS7 ,, Jf-^-> ;: |H]ffi6 2ii, nMOST6 9, 7 0*^ 
nMOST6 9coy-X{iK7-f^'|llB^nMO 
ST6 5<7)KW yB&V*/—KWkt> lOnMOST 
7 lWFMyfctEttU nMOST7 0OV-^!4p 
MOST6 7«KWyai/ ; nMOST72(?)KH>' 
kg^LT&l.. nMOST69«oy-M±nM 

0 S T 7 0 <^y- VMM 3 54 fSfE Q k®R U 
n MO ST 6 9cr,¥\y^ y(inMOST7 0C9FM y 

20 &tfVDD/2tt?fc*«L-C»4. *l/C. #ft^St 
HBliLS If-yrrtt-THl/^llllWe^ftciigJSfcK 

vwmrciMi k 7 a >ysm 6 0 r y f- + - if\m 
6 2mxu^-^m^6 ltm^jMOffib. wi^- 

^HJ86 l«nMOST7 1, 7 2"C\ *<O0»l,Sv* 
A'-^7 7, 7 8T'CMOSm£EK/H^^LTV> 

30 [ 0 0 0 9 ] 0 1 7(i. 0 1 6 £^-rMEji®B<D b* 

®m*i'®&mx't>z>. z.wt>mmwui* niift 

C M O Simtz^m LfcfiWKC M O SOT* StJCM 

»t* 0 , A^ft-tonifit-^* c m o smmz^m? 

hVi/->i\mi9k. *«CMOSfi^JMBH8^fc: 
SflW-SH^-f^UFBSOj^^S. l/yw«7 9 

a, a^s? i n, ^A^s?N- 1 n, mm^z 

CMOSOTt^8(W4nMOST8 1, 8 2. pMO 
40 ST83—86. CMO Sft-^S-tMli'tSC MOS^f V 
^-?8 7RV8 8£>QmiS.ZtLl. ^c?)nMOST8 

1 k nMOST8 2(i. WlW-btFW^? 
DAtT^L. PMOST84, 8 505-efl-Wloy 
-hfcy-^Sr^nxtTg^tTS.4. *LT, CM 
OS^yA-^87, 88{i. p MO ST8 4 , 85«0 

*ti*tttoy-hbmitiixhi. ttz. h'^'fA'iiiB 

80(4. CMOS'fyA'-^89, 90. CMOSff^- 
SiaWi#t3BJlfftpMOST9 1, 93. nMOS 
T9 2, 9 4. aSflS^OUTRtfRKajaS^N-O 
50 UT36»tai^Sn-CV»4. ^<0CMOS-f y>N*-^8 



5 

9, 9 0c7)aW){!J{ipMOST9 1, 9 34>y-MC» 
g|LTJ>9, CMOS^f yA-?8 9, 90£OA^M<i 
nM0ST94O^-bai>*nM0ST9 2(7)^-h{C 

[00 10] 

[fWft$&LJ:3 t-f-SfSfl] L*»L£#4>, 010 
~H 1 3 t^rfft*^)C MO S y;\- ^@f#Srtt?iJ{- 

3@K(cftb*|aifftj: LTHEJl 6<9<fc SfcflWftan] 
&#$>9, *fB^llSII«iCMOS'f yM-^El»<o 

fis^ejiiii»tdt^-caHrc»i o%. aiHW*T3o 

-4 0%ttk'mim±lX^Z>. tZbbK HI 6(7) 
fS-^fijtHlKCtJV^Ttt. LS If-y7|*J<0fi 

^eaaEtt#2 o m mmmi. t ^^SEgttjtt a t & 

fcll. 01 0-01 3fc^-m#£SSllH4>J: 
[00 11] Sfc. 01 7to£o{zYJ4>*®N&kVis 

wm^ srCMo s (styz$mr& < , attire- 

fc. jajKWtti^ocMOS-f ^-^0B*««u 
fcfi-WSSHIB ( 0 1 1 H2 1 3 ) «k 0 iiSTtS^ft 

[ o o i 2 ] xm&m^immmt. m-fis 
%sm£&<'tb z. t ftx't* . mm^m.Jixmz 

at. *ihb«bw»±. Aaj*s*r« 

flt#eaiiii»*«flw*i t * mt-ri hcoxhi. 

[00 13] 

*fciA*U ±fi-r*-7/m*WSltf)l&3U*W 

aj*aiB^H=aj^j u _bie-f *-7/Mi^si2oi(i}*ii/ 
yx#yst -t&vjj 'mm t . ±&-*t<r)iMjm-tz 

!StTJblHJfflfflH»*^RStt«JBi:1-ifcft{0X>f ?f 



(4) *BB2003-8427 

6 

IBteSfllfc»«3*ifcW l J3 J:lflS2 *) h 7 y^'x* 
t s ttWfftttttl* t flfcfrtf) A**? k <0l8JfclB3iJ 

E$ 1 <o h 5 y V * 9 coy- h tf±tEM 3 ij <fc IXH 4 o 

0. JJESSOb^i^^-htfJJEftltiJtf 
IS20h5y^^«}gM^tJf^§ixTi5 1 9. Jh£8 

10 4 « h jvitxtvyy- h*»±E-*<0A*«?fc:«» 

[0014] 

S'wqgtti:, W n^^ESSt . 'MSJiWHIilKtfc'Cflt 

l , Htfie'ff^tgijgtsiss {±ffia k ^ ^ mm* t> ta -h § ti 

20 eat. miE\y^-^mmtK^i-immm^iuK)u 
miz^mti. 

[001 5] 

mwm§<o&m&z&»h\mwm*^$m. 04-0 
7im^im®Mco&MMmz^i-\B\$&mx't>&. zti 

30 Wi.{fiHH^* i 2cnJ^±tCi3V^T3ifflt--l.m^SiiIIIi^ 

^+S*SHISS 1 , 1A, IB. K?-f A'0»2, 4a 
7 if 3 atflx v-A'[l]fS4 A^«Jt§ <t4 . 
[0016] £03*181416®!! 1 > 0 1 ^"tct -3 
fc-f 3 7 If ®S& 3 Wg^ffi 3 a t V is-> «4 
**F4ai«»f*jE5'f KLINES: I OlfgJM 

n 3 *>iba«? 3 b t v is- 1 <mxkA <n x-h m-A b * 

40 *ffc<0T*S. ) * I 0 2«gR^fCAaj^«ffl4B^l 

bt^LT^s. ^^tfisrafiiiifiKtiiftfl. 01 

■C*4-f 3 7-flF®g&3 tu>'-y<iil»4 t<0Hfc3« 

1, 1A, lBj{fl(«tT*ft. 

[ 0 0 1 7 ] 0 2 lift 1 <r)^mmm 1 ««« 

§r^-fH]B&0T£.!>. -I<O02cO4'^ti*Iia8Slli, A 
ffl#aUBItnP 1 a , 1 b s |gilfflWpMOST5, 7k 
nMOST6, 8, 7'Jf A—^pMO ST9-1 
2b nMOSTl 3—1 vj->?mcr>nMO 
ST17, 18tpMOST19, 20i:*^^§ix 

50 



(5 

7 

[0 0 18] ^jmmgrFiatimt&Mt* PM 

0ST5OFW>\ nMOST6<7)K W y. nMO 
ST1 8<OV-ZRr/pMOST2 0cr)V-Z-ehl. 
pM0ST5Ot'-H:(i. pMO ST 9 , \ 0CT>Y-V 
Ay. PMOST 1 l^'-h&t/nMOSTl 7COV 
VAVtfiimLXhh. 4fcnM0ST6Oy-hfc 
Ji. pMOSTl 9CDYVA >\ nMOST15<0y- 
nMOST13, 14<0KW>* t ««L-C*&. 
[00 19] JJEpMOST7»y-hfc:tt, 
pMOSTll. 1 2c7)h*Wy. pMOSTl Oc^* 10 

-hXZXnMOSTlS^HW^ftRLTftO, n 

MOST8i0y-ht:{i. pMOST2 0^KW 
nM0ST14O^-K nMOST15, 16<7)KU 

•< ytftm Lxh%> . ifcas^j&F 1 b 

fi. pMOSTTW^Wy^nMOSTSWl^W 

[0020] z.ff>*mmimi "&mrv**-&SL 

M£-foht%kM.. p MO S T 5 , 7. nMOST6& 

«, I 0 l&J&Sfc I 0 2«HU£««Ett>f>RKE'?* 20 
*VDD/2t=«r"3 pMOSTl O^y-MKIb&N 1 , 
pMOSTl l«y-b88RjSN2^N'f (JST 
rHWj tUo. ) tC&9. nMOSTl 5<7)¥- 
M8«jSiN3. nMOST14<oy-M8«jfiN4tto 

^7Uf-*-^#ttfc:*5VVCH:, PCJSRFHl/^/k 
N - P CJBWL VVHC* * *»&T* 5 . 
[0021] Sfc, i<7)>»«iaWMBSI»l jftiK^-f r«!B 
tcft & t % tett, I 0 1 mt&k I 0 2 «Sb5«>)«EEl' 
A Wi«SfSEVDD««HSBE7*>ftVDD/2*>4)*h. 30 

«ih uoirt l i^/H^atfi&t s . i cot # 

tt(4H3<ODiTC*6. £2&mit:h7>i? 
X^nMOSTl 7hpMOSTl 9&VnMOS 
T18fcpMOST2 0tf>HatSV^ttt-eit-efl<0b 

ft. I 0 1««£#H]^K I 0 2fiNSt)S* { Ll/^l/ 
fc4h&>;fcfcfc-r* t . 10 1 igM^i: I 0 2mmA¥h 
7yy'X^LH 4tE lfflMJ" 1 Vi ihWifc tZ6 
X\ N2|^liHl/'</W^Ll/'<;H:, N4fft6bft 
liLU<rt/a»fcHl^WC$r*. 40 
[00 22] ZntZim. pMOST5t nMOST 

8V*ti?tv*y (mmim) tea*. *lt. hk 

MZ% <9 Mffz I 0 1 ffifeft 5r § tzfft < H K/WC H 

fefcaKH^^fcH^-fyi-ii:. i oisg&st i 

0 2ftSM[tjE»B* I *»*»4<0-e, 4>ia4HBl3»l fc I 

[0023] 1-%h*>, zn#fflm®Kl Tii. m 

^f§f%K]s<)l'X'--OlZ#frti (H3«0D*) . - 50 



#^2003-8427 

8 

# (03OD IjS) #3&«(c4.%Ji36«"3, flEfr (03O 

C 1 . C 2 ) timtX8^l 0 n sggft-f«i*>± 
4. SSoT, ASiJ*ft«*f iW^Silifc+BfiiBlil 

zimtiztmmzKi. 

[0024] ±HVyA^m2, 4 3 
ffi 3RVU z/-rt®B&4 <r)m$tiz-oWXm 1 tz&3\ >T 

/Kt^EPSDl--S.ENffi^. NAND^-h22, 2 

3. CMOS>f>A-^2 1, 24, 25. pMOST 
26, 28, nMOST2 7fttf2 9a>4>fl|j£3;h.*. 
-e<7)A^4irp I Nli, CMOS^;W2 1*8XN 
ANDy- h 2 2<0-*<OA*SffF-i:!(8IM-* 

N A N D h 2 3 cD-;fr<DAMr? SgR LT& h . 
tiis A *-7A>EWSmt* N A N D Y22, 2 

LK/K'i,^ NAND7--h22, 23<r>^W^ 
N 1 «SBbft. N 2«|jSllHm« . 
[0 02 5] -f 3 9-fif[ir»3l4. rtyyxm 
ZmvtZBLR&ti. rOJ-v-iS (BIT. PC) 
jSaVnMOST3 0~3 2*»fe*«S*l.*. **>BL 
R^(i, nMOST300KV'fyaU c nMOST3 

yizmmztix^x, wttr , J j f-r-WfiJB. 

TBLRm&i±V ii /2cr>mMmmz%Z>. PC 
M(inMOST3 1, nMOST3 lStXnMOST 
3 2*>**T.**l«2 t - htSSKS it, *Gfflr'J^-r-^ 

[002 6] ^tr. Mf2h'7^>'N'tlIS82c 7 )pMOST 

2 6 (7) H b y[Z\tA 3 7 If ®& 3 « n M O S T 3 
0, 3 2ay-X6<fttt3*U K5-f-''?llI»2«pMO 
S T 2 8 O H k y \z \± A a y A ■? HI K 3 0> n M O S T 

3 1 0>V-ARXfin M O S T 3 2 0) H yifljaiSit 
T^S. ^^^37^ifE8S3tJ: 0 2^>o h'7^A'[al 

[0 02 7]-*. U>—> | N*llISS4(i, tttfj#POU 

•TftPCiH 1 , RRPCJfrfN-PC, nMOST33 
— 35. CMOS^a'-^36, 37, pMOST3 
8-4 0S.t/PMOST4 l36»4>»^$<l*t<0"C* 

4. A0S&4T<i. jEy-iywmWi&I 0 1 
5ri»4ai:jg^L. Rft^ y««^i I 0 2 
4bfcSgRLT»4. i«0Ui'-A|llR4^)JB^4afc: 
(i. nM0ST3 3OV-^. nMOST34tf)K]/'f 



(6 

9 

>ai/nMOST3 5^y-h**g»LT»4. 
[0 0 28] Ui/W<C|gB4*)Jfff4bfc:{i, n 

MOST33C9FW y % nMOST34c0f-hai/ 
nM0ST35OKW^* t lfittUTft6. *l/t, n 
MOST34C0y-XiC{iCMOS^ yM'-^3 6. p 
MOST38, 3 9C9h'W y&l>'pMOST4 0?)^' 
-htfSRSfl, nMOST3 5<0V-.X|CU, CMO 
pMOST3 

ST4 0, 4 10FM^*<flaSU-C*)6. WMO 

tassu cMos-fy^-^3 7^as*wu, aaws 

^OUTtCfiatLtftS. ifc, PCgflinMOST 
3 3<oy-Mc««LTft"5. &$gPCffi^N-PC 
14. PMOST3 8. 4 1<oy-MC»»l/C**. £ 

<oui/w?0B4 -etis awry *+-5*r»-cn 3m 

WtfkMf N 4 ffiRjfttf H V«.MZ% 0 , P C JBW H 1/ 

easpcii^N-pc^L^nc^o, taijm 

?0 U TRtf N - O U TifiL, VKJV[Z^ I . 

[0029] -eur. r*9^r«aBni, pcjsh^h 

l^/l^LW^WC&O, RKPCli^N-PC^L 20 

¥m®.BZMm-f6. -eo^mt lt, i o imt 
jft, 102 stbAu n 3 agMwscarAN 4 «shdsia7 n- 

[ 0 0 3 0 ] <T <T T\ -I" 7>E N«?# L U^Mp 
to H U'Wtfr NJ§?#H KMC&I) t . 

N 1 ffiR&li LK/M^ 0 , N 2S88WyiH l^/l^ 
* £?)ft!8£*t#1-|><7)T\ L I NEO I 0 ljgftjfcP 
*IBHtiEV4d/2 «t OHl/^H:, RteL I NE<£) I 0 
2SSttjStt+iaKJEVdd/23&»^L^;Wch*9-f 7*L 30 

ri^v-A'ii]K4tc«^s^§^i,. jje 

U^wCEi»4-?tts N48WLl/'s;k SB**?- 

[0031] H4~H7(4*SK8<o®#fiaialBcoBa» 

fi»MIJi££Si«;bl>. @4<0[IIBfft£(2, A 
I N £££ t H 5 4 2 t aj*SS?0 U T 

MmLizui^jt®^ t vmmsAVL ine« 

I 0 l«§&5u Ste^^fyN-L I NEcTJI 0 2ft8bSi 
®S&4 tc7)rac7)jE7>f >cr> I o HgJ&SfcKK^ y« 

i o 2imtitnmz±M#imBim 1 * ib»«l 

®B2 I^5/'-A0B4 kconwi^-f yo I 0 1 
j5u ^ I 0 2&tt£ia£tti|Slft6®B 1 * 2 

"C*<& . H7 tt H ;*0B 2 1 A[|]j&4 1 0|g| 
cosEUycoio lasg&su RR5-f >«0I 1 02882 
jSfflfc (WiilBllIB 1 £ 3g^ U II-5HejS?)jI®£ 50 



#^2 0 03-84 2 7 

1 0 

$ t> $ *£• £ *f i> <r>X'h h . 
[003 2] 08l4H4~H7c9^$ jLl"-S/g V0B 

vki^imxtbh. m8coimt£imnj] (mw> ^ 
ttw, mmifflM.m&(xioooum) zartt, 
whh. znmsizawx . Mkontf^mmwim 

& 2 NtftfilgptflHilBtf 1 fflSM t>tix v ^ 12 5 
fR*^fcWC»6. l%K3N^ifi|8|l|Hig|B^2^ 

v^ixx^m6<vm®ffimzMttmmMtm^m 

* t +BHMBHIB** 3 ^iiT v ^* 0 7 omBWAk: 
*5»t*EIM6«i:fi#fi)SigB<Offl(««j t <7)K«2:^ 

[0 03 3] i<0H8fc, BU0~Hl3fc*W:flg* 
WMOS-f y/N*-^ *l»(k:«s«Lfe«-tfiitliIBfc 
feftSflHW* (mW) tEHSBSt (xl000//m) 
t^M^Sr^tEll 4$:J.tKLT^I.i:, ieH8BSt* { 2 
0 (xl 000/zm) (7)i:^s H8fctJ^Ttt+ISMMB 
0Bl*l6«SRLfclW»2NT'«B:O. 7 5mW(^ 
*c0ftit£2 Ct 1 . 1 mW) X'fo *) , flatBflteifc^'CW 
0. SSmWWfflW^iMflW-^ii:*^**. +IB 
tiff|sIBlS:2^g^Uw*i||3NT1i(2(?0, 9mW 

(ta!*c7)fl||3C-C'l . 1 5mW) X't>*). ft*WtCjfc 
^T#70 . 2 5 mW^MJW3*»#W-4 ZkifiV* 

&. ttz. *^mmi*3&mmLtzm4Nx& 

imo, 9mW («!*c0ft^4CT'l. 2mW) Tft 
•) , fl£5fcW(Clt^'C* 0 . 3 mW<^HMt<J $:fii5*«;t § 

MO S-f Ws'-^^^^fi^^ogititiKLTil® 
m^jSrO. 2 5-0. 3mWIEKrt4ifc3&«r88C5: 
4. 

[0034] [29{i[a4~07^y5jLlx-i/3y[lIIS 

4. H9attM(2£g ( n s ) fc^-e. ffMiiG 
Mm (xlOOOjum) &7F?tl><0"Ci>&, Z(Dm9 
fciJV^T, lllKON5&«ifi|SUHiigBl*»«L*V^4 

<7)HlB«fKt:fc(t-&ieillK!8lkfi-tfESIIIB^gS ( n 

s) tcom^i^-thcDX'hi. «2N;!i5. tpmmm 
* i &%&itzm5<nwMmz&ifin&mm 

3 N#. ^BOtiHilllB 1 * 2K^M LfcH6 ^glBfltA 
fcfc«t*i!«E«i:^#g»EIB^3®ii:^IMR*Str 
i«4N^ +ISmffl9Bl£3&£ftl, 

S t <7M% Zm-f%> <F>Xfo h . 
[003 5] Zcr>m9t. HI 0~H1 3fc*Utet£* 



(7) 

1 1 

iMt&iEE ( n s ) fcSWEK (x 1 OOO/jm) fctf) 
fmZ*-?mi 5£Jt$£LT^£k, 5£Kftft<2 0 
(xlOOO//m) cmOt^ >f ISMHimfl 1 £ 1 & 
ftttLfcflMS^NTaB^. 5ns (fiaw)fltt2C"C 
5ns)T*D. fi£3|EWtJfc^-C*!jO. 5nsIKl 

< & ; k iflvi & . if imtfliisiK i ^ 2 L^s 

*!3NT-li<2a'4. 3ns (^^ffif|3CT'4. 8n 
s) ?J>»h WkWzitKXtoO . 5nsjl®£5g<t 

M4NT(^U5'4. 3ns (fif*C0ft^3Cr4. 8 10 

k c m o s a v*-9*m ^z<mmm&k itm lx 

affifcfcffO. 5 ns«< 

[0036] ±JE««WTti. Affl^£**-ri»*^£ 

Z. k tfVZ &&m<7)C MOSiOLS I ZW&th Z k if 

urates:*. *tz. *$mmn*mmwrw*. ?- 
humm? n >y ^■fi-t^ni^^- Mwnniis&fc* 20 

Jflfc-#-fc£ fctfT* SWT, HIWIi^iTatf s 

[ 0 0 3 7 ] iJ2H»0!lTtt, &»0CMO SCO 
L S I {cjBflW* i k **T-# & £ k iUW Uci)K *» 

t>awj-r* i k s «r tiz^ 0 1 X'i>%\,\ 

[00 38] 

ftfrfSJ&PSffil^.fc't'faPiliBigRWiEfflfflfcJ: 9ftf 

tot, a«**ofiita'c»9*fia«- 

& <i k ^ { "c^ Ii^swcmo s ol s i amt&zk 
mmt&i. tit, *wm*mw&mm'f- 
mm<r)9u«/9 m^mmm*??- v mmmm^mx 

[^fficofsm^Bj] 

[01 ] *f^c9-f£^fflofi^g|s|$£^1«0 

[02 ] ^^mcry-mimcrym^mmm^xhh 40 
vhm^mzz^mxhh . 

[04 ] *%Bg<O-|ltfi0|cO^#^|IIKW8gR^n£ 
[05 ] #fl^-|SMMom^&IIII$W&m<ig£ 

[06 ] xmico-mmmnmmmmcDmmBmz 
*-*niHErrfcs. 

[07 ] *$^0-5gfE0!^#^|il^&fBftB& 50 



#H2003-8427 

1 2 

^-fIIIff&0T'£>l>. 

[08] H4~H7»^SjiV'-5/3y|iIIMI)KHtij 
«■* ifiHSEBtk fi-^jtHS&^MB^ k DHffi 
ETC**. 

[09] 04-07c7)v-S J Llx-i/ 3 y[l]S&^0^fc 

v&mm&km^mmmwmmkmm^i-mx* 

[010] t^CMOS-f 2"W£fl§^fcflWeji 
[011] t£^CMOS>f yA-*£Jflv\fcfi#£3i 

mnnmz^mmx'fo & . 

[012] flaw>cMos>f ^wsffl^/sft-tea 

[0 1 3 ] f^CMO yA-*£fflnfc**eii 

w&Mk Ktmfomx'b 4 . 

[0 i 4 ] fieswjcMo s-y y^-fsm^wmism 

EHfrfcfcHT, 01 0-01 3^yA-^«a«RteJt 

[015] ffefccocMos-f y^-^^m^m^mm 
jmtztsv>x* 01 o~0i 3 cm y^-^«eas(cw 

[0i6] m^^mm^izxiit^immcomws 
[017] fla«oii»(i#fc:i:4m^^ig»tfflv^ 

1 flBttfilElft 

2 H9-f^HI» 

3 4 3?-fiflSIK 
4 

5 lEijfflh^y^^ 

6 ffii&fflh^y^'^ 

7 fflSfflh^V^ 

8 Bttffib^V^ 

10 T'Jf-A—^fflOh^yv 1 ^^ 

11 r'jf-v-yffloh^y^^ 

12 TV+*->>m<Dh7>i;x? 

13 r>Jf-v-yffi(7)h7>-^^ 

14 TVi-r-i'mcohyyitx? 

15 ryf-^-y^h^v^^ 

16 T'Jf-^-S/fflcOh^yv 1 ^^ 

17 Y<5V S J*9 

18 h^yyX? 

19 hyV : JX? 
2 0 h^yy'X^ 

2 1 CMOS-f yj<~? 
2 2 NANDESS 



(9) 



nm2 0 0 3-84 2 7 




16 r 20 24 28 32 36 



[H8] 




20 24 28 
(xlOOOpiri 



[H10] 



[HI 1 ] 



IN 



t>" 1>--,-{> -o^ 

53 K g , ^52 ^ 200 ^ 54 



(10) 



#112003-8427 



[H9] 



12 



10 



C/ul 







































c 


N 


















1 
















P 




N 































































(*IOOO|m) 



[Ml 2] 



CHI 3] 



V 50 l 5l ' < 1 



N 
50 



51 



OUT 



[H14] 



% 

(mw) 






















IS 








































oc 


















































r 








































































0 


4 


e 


12 


16 ' 


20 


24 


28 


37 





(xlOOOpn) 



(11) 



#112 0 03-84 





7ny h^-'Jco^ 

F^-A(##) 5J056 AA01 AA04 BB02 BB17 CCOO 
CC19 DD13 DD29 EE07 FF07 
FF08 GG09 GG12 KK03 
5J090 AA01 CAOO CA36 CA65 FA17 
HA10 HA17 KAOO KA03 KA33 
MAOO MA12 MA21 MN01 TA01 
TA02 TA06 



